The management of a patient with Pheochromocytoma is reported. Consideration of pre-operative preparation, hazards of beta-blocking agents in the absence of alpha blockade, potential hazards of butyrophenones, control of arterial blood pressure with sodium nitroprusside and the usefulness of continuous pulmonary artery wedge pressure monitoring are discussed.
Presentation.
Six weeks prior to surgery a 48 year-old, 62 kilogram woman was admitted to the Psychiatric Unit of the Perth Medical Centre for management of a chronic anxiety state and palpitations. She had a 12 year history of hypertension, refractory to medical treatment and a three year history of mild diabetes mellitus, currently treated with acetohexamide. Her symptoms of anxiety, palpitations, weakness and sweating were exacerbated by a single oral dose of alprenolol one year prior to admission. At the time this was thought to be an " allergic" reaction.
Pre-operative Preparation.
Following referral to the Coronary Care Unit for management of her palpitations, a test dose of oral propranolol (5 mg initially, followed by 20 mg, 20 minutes later) resulted in an exacerbation of symptoms with marked hypertension and tachycardia. Electrocardiographic T wave inversion over the anterior chest leads resulted, possibly due to catecholamine induced subendocardial damage (Rose 1974) .
Investigations revealed elevated urinary catecholamine and catecholamine metabolite levels and a right suprarenal mass on intravenous pyelography. Selective angiography further supported the diagnosis of pheochromocytoma. Facilities to determine which catecholamine predominated were not available.
A two week pre-operative course of oral phenoxybenzamine 10 mg twice daily was commenced. Oral procainamide was continued in an attempt to control ventricular premature beats and sinus tachycardia. One week later, following establishment of alpha blockade, blood glucose levels returned to normal and acetohexamide was discontinued.
On the day prior to surgery, the patient's blood pressure was 180/100 mm Hg. A right internal jugular central venous pressure catheter, left radial artery cannula and a 4 french gauge Sorenson pulmonary artery wedge pressure catheter, via the right basilic vein, were inserted under local anaesthesia. Respective pressures and lead II electrocardiogram were continuously monitored on a Hewlett Packard 7700 with 1280c transducers and 7758A " direct write out" recorder attachment.
A naesthctic J[ anagement.
On the morning of operation morphine 10 mg intramuscularly was given 90 minutes preoperatively, followed 30 minutes later by droperidol 7·5 mg intravenously. Immediately following the droperidol, arterial blood pressure rose from ]60/90 to 240/120. Phentolamine 5 mg intravenously controlled the hypertension. The patient was then transferred to the operating theatre where, under local anaesthesia, two further veiIL'> were cannulated. Anaesthesia and Inie1lSive Care, Vol. IV, No. 2, iVlay, 1976 Following 10 minutes pre-oxygenation, dtubocurarine 4 mg, phenoperidine 1,0 mg, thiopentone 225 mg, and suxamethonium 80 mg were given intravenously. Four ml of 4% lignocaine was applied to the larynx and the airway secured with an 8·0 mm cuffed" Portex " endotracheal tube.
Anaesthesia was maintained with incremental phenoperidine and d-tubocurarine, with nitrous oxide 66% in oxygen by manual intermittent positive pressure ventilation through a semiclosed absorber circuit. Hypertension was controlled with an intermittent infusion of 0'02% sodium nitroprusside, the initial dose of which produced marked hypotension ( Figure  1 ). This however responded rapidly to an infusion of saturated plasma protein solution (S.P.P.S.). Subsequent control of blood pressure was established by balancing intravenous S.P.P.S. and crystalloid solutions against the nitroprusside infusion. Tachycardia was controlled with intermittent doses of practolol intravenously. Despite pre-operative reactions .
to beta-blockers, no untoward reactions were noted. In the course of the anaesthetic S.P.P.S. 1000 ml, Hartmanns solution 2000 ml and whole blood 200 ml were administered. Pulmonary artery wedge pressure and central venous pressure rose markedly at the end of the procedure (Figure 1 ) and frusemide 20 mg intravenously resulted in a brisk diuresis with rapid return of these parameters to normal limits. Reversal of anaesthesia and the postoperative period in the Intensive Care Unit were uneventful. An arterial blood pressure of 140(90 and a pulse rate of 90 beats per minute were recorded two hours post-operatively. Monitoring catheters were removed 24 hours later.
Since operation, the patient has remained normotensive and in normal cardiac rhythm. Symptoms of catecholamine excess have disappeared, blood glucose levels remained within normal limits and urinary catecholamine estimations returned to the physiological range. The pathological diagnosis was pheochromocytoma. 1. The hypertensive episode following or"l propranolol, prior to the establishment of alpha blockade with phenoxybenzamine was probably due to inhibition of beta sympathetic vasodilator fibres in striated muscle. Once alpha blockade has been achieved, beta blocking drugs can be given with less likelihood of hypertension, myocardial damage or development of left ventricular failure. Goodman and Gilman (1970) suggest that practolol is a potentially safer agent than propranolol as it has considerable selectivity for cardiac beta receptors.
2. The hypertension following droperidol 7·5 mg intravenously pre-operatively was surprising in view of the experience of Bingham, Elliott and Lyons (1972) and Clarke, Tobias and Challen (1972) . Whitwam and Russell (1971) believe that droperidol exerts an hypotensive effect through alpha blocking properties, whilst Long, Dripps and Price (1967) believe it to be through perhaps another mechanism. It has been documented by various authors however (Leader 1971) that phenothiazines and tricyclic antidepressants, which are structurally and pharmacologically similar to butyrophenones are inhibitors of uptake 2 of noradrenaline by competition for binding sites on smooth muscle membranes. Carlsson, Dencker, Grimby and Haggendal (1966) believe these agents may also inhibit uptake 1 of noradrenaline into terminal sympathetic fibres. If butyrophenones, as postulated, exert similar effects to phenothiazines and tricyclics, the resultant high circulating catecholamine level, compounded with high catecholamine levels associated with the disease process and further elevated by the uptake 1 and uptake 2 blocking effect of phenoxybenzamine (Ilverson 1973 , Baylis 1974 , plus the likelihood that a daily oral dose of 10 mg phenoxybenzamine twice daily would not result in complete alpha blockade, may account for the hypertension observed.
3. The use of sodium nitroprusside in the anaesthetic management of pheochromocytoma is further supported by this case. As described by McRae (1971) , the evanescent action of this agent with its rapid onset and termination of effect, is useful to control blood pressure during handling of the tumour. \'erner (1974) reports that rapid reversal of nitroprusside effect, within minutes of it being discontinued, is a useful feature in assessing the completeness of tumour removal. We would support the use of a 0·01 % solution as patients pretreated with alpha and beta blocking drugs may prove, as we discovered in our case, to be very sensitive to the hypotensive effect of this agent. 4. Continuous pulmonary artery wedge pressure monitoring as a means of diagnosing incipient left ventricular failure in patients with pheochromocytoma is also advocated. The situation where left ventricular damage is or may be present, and where the intravascular volume is in a state of great flux, maintenance of pulmonary artery wedge pressure less than 10 mm Hg is, in the view of Gilbertson (1974) , likely to prevent the development of pulmonary oedema. Colm, Tristani and Khatri (1969) have noted that, with experimental noradrenaline infusions elevations of left ventricular end diastolic pressure occurred in the presence of normal central venous pressure measurements.
